A novel Gram-negative, orange-pigmented, slightly halophilic, rod-shaped bacterium, strain T30 T , was isolated from sediment from the South China Sea. Phylogenetic analysis showed that strain T30
The genus Erythrobacter was first described by Shiba & Simidu (1982) and, at the time of writing, the genus comprises eight species: Erythrobacter longus (Shiba & Simidu, 1982) , Erythrobacter litoralis (Yurkov et al., 1994) , Erythrobacter citreus (Denner et al., 2002) , Erythrobacter flavus (Yoon et al., 2003) , Erythrobacter aquimaris (Yoon et al., 2004) , Erythrobacter seohaensis (Yoon et al., 2005) , Erythrobacter gaetbuli (Yoon et al., 2005) and Erythrobacter vulgaris (Ivanova et al., 2005) . Phylogenetically, the genus Erythrobacter belongs to the Alphaproteobacteria (Anzai et al., 2000; Denner et al., 2002; Yoon et al., 2003) . E. longus and E. litoralis contain bacteriochlorophyll (BChl) a and carotenoids (Shiba & Simidu, 1982; Yurkov et al., 1994) , but the other Erythrobacter species lack BChl a (Denner et al., 2002; Yoon et al., 2003 Yoon et al., , 2004 Yoon et al., , 2005 Ivanova et al., 2005) . In this work, a slightly halophilic, orange-pigmented bacterial strain, T30 T , which was isolated from marine sediment of the South China Sea, is described.
Strain T30
T was isolated from marine sediment collected in May 2007 at a depth of 75 m in the South China Sea (20 u 0.0919 N 111 u 25.0589 E). A standard dilution-plating technique was used to isolate strain T30 T on marine agar 2216 (MA; Difco) at 30 u C. E. aquimaris JCM 12189
T , E. longus JCM 6170
T , E. citreus JCM 21816 T , E. seohaensis JCM 21815
T and E. vulgaris DSM 17792 T were used as reference strains. Cell morphology was examined by light microscopy (BH-2; Olympus). Anaerobic growth was tested using the Oxoid atmosphere-generation system. Colony morphology, size and colour were examined on MA plates after cultivation for 5 days at 30 u C. Cell motility was observed in fresh wet mounts of young bacterial cultures in marine broth 2216 (MB; Difco) by the hanging-drop method. Endospore staining was performed according to Smibert & Krieg (1994) .
Growth in the absence of NaCl was tested in trypticase soy broth without NaCl. Growth at various NaCl concentrations (1-10 %) and at various temperatures (4-45 u C) was examined in MB. The pH range for growth was studied in MB adjusted to various pH values (4.0-11.0). Oxidase activity was determined by oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine (Merck) and catalase activity was evaluated by the production of oxygen bubbles in a 3 % (v/v) aqueous hydrogen peroxide solution. Nitrate reduction and hydrolysis of casein, starch, xanthine, hypoxanthine, tyrosine, aesculin, gelatin, urea, Tweens 20, 60 and 80, chitin and CM-cellulose were determined as described previously (Smibert & Krieg, 1981; Reichenbach, 1992) with a modification that artificial seawater was used for preparation of media. H 2 S production was tested as described by Bruns et al. (2001) . For in vivo pigment absorption-spectrum analysis, strains were cultivated aerobically in the dark at 30 u C in MB. E. longus JCM 6170
T and E. aquimaris JCM 12189 T were used as reference strains for spectrum analysis. Cultures were washed twice using a MOPS buffer (MOPS/ NaOH, 0.01 M; KCl, 0.1 M; MgCl 2 , 0.001 M; pH 7.5) and disrupted by sonication. After removal of cell debris by centrifugation, absorption spectra of the supernatants were examined on a model Lambda 35 UV/VIS spectrometer (Perkin-Elmer). Susceptibility to antibiotics was tested by using filter-paper discs impregnated with the following antibiotics: kanamycin (30 mg), ampicillin (10 mg), chloramphenicol (30 mg), streptomycin (10 mg), penicillin G (10 IU), gentamicin (10 mg), vancomycin (30 mg), neomycin (30 mg), polymyxin B (300 IU) and tetracycline (30 mg). Agar plates were seeded with a light lawn of bacteria and incubated at 30 u C for 24 h. A distinct inhibition zone indicated susceptibility to the antibiotic. Acid production from carbohydrates was determined as described by Leifson (1963 Results were obtained after incubation for 2 weeks.
Cells of strain T30
T were aerobic, Gram-negative, 0.3-0.5 mm wide and 0.5-1.7 mm long. On MA, colonies were 1.0 mm in diameter, orange-pigmented, convex, smooth and circular with regular edges after 5 days incubation at 30 u C. The growth-temperature range was 4-45 u C, with optimum growth occurring at 30 u C. Optimal pH for growth was 7.0-7.5; no growth was observed at pH 4.0. Strain T30
T was slightly halophilic: optimal growth occurred in 2-3 % (w/v) NaCl, but growth did not occur in the absence of NaCl or in the presence of .10 % (w/v) NaCl. Strain T30
T did not grow on MA under anaerobic conditions (,1 % O 2 , 9-13 % CO 2 ). Sonicated cell extracts of strain T30
T and E. aquimaris JCM 12189 T did not display the absorption maxima characteristic of BChl a, but E. longus JCM 6170
T did display them. Other phenotypic characteristics that differentiate strain T30
T from Erythrobacter species are shown in Table 1 .
The 16S rRNA gene was amplified by PCR using two universal primers: 27F (59-AGAGTTTGATCCTGGCTCAG-39) and 1492R (59-TACGGCTACCTTGTTACGACTT-39) (Lane, 1991) . The 1347 bp sequence of strain T30
T was compared with available 16S rRNA gene sequences from GenBank by using the BLAST program (http://www.ncbi.nlm. nih.gov/BLAST/) to confirm an approximate phylogenetic affiliation. Phylogenetic trees were constructed according to the neighbour-joining (Saitou & Nei, 1987) , maximumparsimony and maximum-likelihood (Felsenstein, 1981) algorithms with Kimura's two-parameter calculation model (Kimura, 1980) using the software packages MEGA version 3.0 (Kumar et al., 2004) and MrBayes 3.1 (Huelsenbeck & Ronquist, 2001) . Tree topology and distances were determined with bootstrap analysis based on 1000 replications. Analysis of partial 16S rRNA gene sequences (Fig. 1) Supplementary Fig. S1 in IJSEM Online.
Cell biomass of strain T30
T for respiratory lipoquinone analysis was obtained from cultures grown on MB at 30 uC. Respiratory lipoquinones were analysed by using HPLC (Wu et al., 1989) . Ubiquinone-10 (Q-10) from E. seohaensis JCM 21815
T was used as a reference. For fatty acid methyl ester analysis, cell mass of strain T30
T was obtained from plates after cultivation for 3 days at 30 uC on MA. Fatty acids were extracted, methylated and analysed using the standard MIDI (Microbial Identification, Sherlock version 6.0) procedure (Sasser, 1990) . Polar lipids were extracted and analysed on silica gel plates (Kieselgel 60 F; Merck) by two-dimensional TLC (Kates, 1986) . E. aquimaris JCM 12189
T , E. longus JCM 6170 T , E. citreus JCM 21816 T , E. seohaensis JCM 21815
T and E.
vulgaris DSM 17792 T were used as reference strains. The predominant respiratory lipoquinone detected in strain T30
T was Q-10. The fatty acid profile of strain T30 T was characterized by high levels of unsaturated fatty acids C 18 : 1 v7c and C 16 : 1 v7c/C 16 : 1 v6c. The general fatty acid profile was similar to those of the type strains of recognized Erythrobacter species. However, strain T30
T differed from Erythrobacter species in the total number of fatty acids and relative abundance of shared components (Table 2) . Strain T30
T and the five reference strains showed similar polar lipid profiles (Fig. 2) . The major polar lipids were phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylcholine and phosphatidylglycerol.
The DNA G+C content was determined by the thermaldenaturation method of Marmur & Doty (1962) with Escherichia coli K-12 as a reference. DNA-DNA hybridization was performed using the liquid-renaturation method of De Ley et al. (1970) . Tests were performed on a Therefore, based on phenotypic and molecular data, it is concluded that strain T30 T represents a novel species of the genus Erythrobacter, for which the name Erythrobacter nanhaisediminis sp. nov. is proposed.
Description of Erythrobacter nanhaisediminis sp. nov.
Erythrobacter nanhaisediminis (nan.hai.se.di9mi.nis. Chin. n. nanhai meaning 'the South China Sea' in Chinese; L. gen. n. sediminis of a sediment; N.L. gen. n. nanhaisediminis of a sediment from the South China Sea).
Cells are rod-shaped (0.3-0.560.5-1.7 mm), non-sporeforming and motile. Colonies on MA (5 days, 30 u C) are 1.0 mm in diameter, orange-pigmented, convex, smooth and circular with regular edges. Oxidase-and catalasepositive. Growth occurs at 4-45 u C. Optimal pH for growth is 7.0-7.5; no growth is observed at pH 4.0. Optimal growth occurs at 2-3 % (w/v) NaCl; growth does not occur in the absence of NaCl or in the presence of .10 % (w/v) NaCl. Anaerobic growth does not occur on MA (,1 % O 2 , 9-13 % CO 2 ). Urease-negative. Aesculin, Tweens 20, 60 and 80 and tyrosine are hydrolysed. Casein, hypoxanthine, xanthine, starch, gelatin, chitin and CMcellulose are not hydrolysed. H 2 S is not produced. Acid is not produced from adonitol, L-arabinose, cellobiose, Dfructose, D-galactose, D-glucose, sorbose, lactose, maltose, D-mannitol, D-mannose, melezitose, melibiose, raffinose, Lrhamnose, D-ribose, D-sorbitol, starch, sucrose, trehalose or D-xylose. D-Glucose, maltose, glycerol, succinate, acetate, pyruvate, glutamate, butyrate, malate and fumarate are utilized; fructose, sucrose, ribose, L-arabinose, mannitol, citrate, lactate, formate, propionate, tartrate, methanol and ethanol are not hydrolysed. The predominant respiratory lipoquinone is Q-10. The major fatty acids are C 18 : 1 v7c and C 16 : 1 v7c/C 16 : 1 v6c. The major polar lipids are phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylcholine and phosphatidylglycerol.
The type strain is T30 T (5CGMCC 1.7715 T 5JCM 16125 T ), isolated from the South China Sea. The DNA G+C content of the type strain is 59.5 mol%.
